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Fast, compact routine interfaces EEPROM to |xC 

Grzegorz Maznr, Institute of Computer Science, Nowowiejska, Poland 



THE CODE in Listing 1 provides the in- 
terface between any MCS-51 family 
of ixCs and a 24C01a/2/4/8/16 PC 
EEPROM. The interface is purely soft- 
vraf^-driven, so any |iC port pins can 
control the EEPROM. This code is ap- 
proximately two times smaller and ap- 
proximately 20% faster than similar rou- 
tines published by Atmel Corp (www. 
atmel.cottj). Careful coding of low-level 
routine atructural opdroiz^tkin pro- 



duce the perfoxmaoce iniprovenrteJits. 

The code is tuned for a -5t running at 
12 MHz, but you can also use it at lower 
clock speeds. For higher speeds, you must 
adjust low-level routines by inserting 
"nop" instructions to match 1-C-specified 
timings. The maximum data rate while 
reading memory content as 16-byte 
blocks is as high as 8.1 kbytes/sec. With 
minor modifications, you can use the 
routines to interface any FC slave device 



to a -51 |xC. 

Listing 1 is available for downloading 
from £DN s Web site, wv^rw.ednmag.com. 
At the registered-user area, go into the 
"Software Center" to download the file 
from DI-SIG,#2329. (DI #2329). 
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Photodetector sorts objects 

Alan Erzinger, Harris Semiconductor, Palm Bay, FL 



MOST OBJECT-SENSING SYSTEMS 
have problems detecting the pres- 
ence of an object. The system in. 
1 uses an osciiiator to ease detec- 
tion problems and allow sorting. The os- 
cillator reduces power dissipation in the 
photodiode by operating the diode at 
50% duty cycle. The osciUator also en- 
ables a 50% increase in the noise- filter 
time constant, and it functions as a time- 
base to allow object sorting. The oscilla- 
tor chops the photodiode's bias. The sig- 
nal the photodetector receives is a square 
wave; thus, a filter can remove optical 
noise. You normally need filtering when 
light shines through fans onto the optical 
detector. When required, you can place a 
bartdpass filter in series with Q/s output. 

The oscillator frequency has two lim- 
its: the response time of the phototran- 
sistor and the accuracy of the object- 
sensing system. and are connected 
iffi a cascode configuration to minimize 
the Miller effect in Q^. This connection 
reduces the pair s optical transient re- 
sponse to nanoseconds, thus allowing os- 



cillator periods of submicroseconds. Ob- 
jects on a conveyor belt travel at relative- 
ly low speeds. You can calculate their ex- 
pected time in front of the photodetector, 
t, from t=d/s, where s is the conveyor 
speed in feet per second and d is the ob- 
ject width in feet. 

An object 2 in. long with a belt speed 
of 3.5 ft/ sec blocks the detector for 47.6 
msec. If the oscillator period is 250 |xsec, 
the object blocks the detector for ap- 
proximately 200 periods, so each period 
equates to 0.5% length accuracy. The sys- 
t«n senses two objects— one 2 in. long 
and one much longer — -so 0.5% accura- 
cy is more than adequate. When the de- 
tector is unblocked, the inverting input of 
IC, is dominant, and it keeps the output 
of !C, low. The low state prevents the os- 
cillator's output from reaching the 
counter (IC,). Blocking the detector al- 
lows C, to charge to 5V through R^, and 
the noriinvertin.g input of IC, becomes 
dominant, starting the count. When the 
detector is unblocked, the one-shot com- 
prising R,,, C, and IC^^ pulses IC^g with 



an end-of-object pulse. The one-shot's 
trailing edge triggers the counter-reset 
one-shot comprising R,„ C^^, and IC^^ 

C, and form a nuisance filter that re- 
jects short optical noise. The timing is 
such to enable a 2- in. object to clear the 
detector while both Q^^ and Q, are high. 
When the end-of-object pujse coincides 
with Qg high, high, and low, the 
output of ICjjj indicates a 2-in. object. 
This situation is the only time window 
that can indicate a 2-in. object. If the ob- 
ject is longer than 2 in., goes high, in- 
dicating a large object. When the object 
clears the detector, the reset one-shot re- 
sets the counter for another cycle, and Q, 
quickly discharges in preparation for 
anoUier cycle. With the component val- 
ues sho^vn, the system can sense and dii- 
criminate between objects as short as 2 
in., separated by 0.1 in. (DI #2325). 
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Single-button lock provides high security 

Maxwell Strange, Fulton, MD 



FIGURE 1 IS THE BLOCK DIAGRAM of 
an easily programmed, single-but- 
ton combination lock. You operate 
the lock by using a series of short and 
long pulses from a momentary switch 
that masquerades as a doorbell button. 
The circuit uses inexpensive CMOS log- 
ic. The retriggerable timer, T,, locks out 
entries made after the T^ code-entry win- 
dow, thereby greatly enhancing security. 
The circuit jn Figure 2 operates as fol- 
lows: The Schmitt-trigger quad NAND 
gate, IC|, debounces the code-entry 
switch and, with the aid of simple ana- 
log circuitry, produces separate outputs 
for activation time^ of less than and moje 
th^ J sec. These outpals conneci to itis- 



select gate, IC,. The initial entry also sets 
timer T^ to enable the decoded decade 
counter, IC^. Each entry clocks IC^. 

As ICj steps through its counts, certain 
of its output positions represent "short" 
and connect to IC/s inputs; unconnect- 
ed lines represent "long" positions. This 
coding arrangement sets the combina- 
tion. Short pulse positions change the 
address of IC. to select the short input 
pulse; otherwise, IC. selects the long 
pulse input. The short and long inputs, 
if present in the programmed sequence, 
produce an output from IC^. IC^^ counts 
the outputs and produces an unlock 
command only if it counts all pulses. The 
pQwer-an-refet circuit ensures that no 



compromise of security arises under any 
conditions after a power outage. The 
timers are crucial to the high security of 
the system. You must enter the code with- 
in the 8-sec T^ window. If you make a 
mistake, you must wait at least 10 sec for 
Tj to time our before you make another 
attempt. If entries occur continuously 
and less than 10 sec apart, as an intruder 
might try, T, 'OSMHHioogff ijdiifeili 
counter IC^. 

The lock proves to be reliable over sev- 
eral years of use. The circuit in Figure 2 
uses an eight-character combination, 
which you can quickly enter. A short 
pulse is a quick jab to the button; a long 
pulse is only slightly longer. A shorter i«- 
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A handfuJ of timers and counters configures a highly secure, single-button combination lock. 
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quence would also be secure; you can im- [ 
plement a shorter code by simply i~ j 1 
taking the unlock pulse from a - '^'i-',? 1 



lower count on IC^^. IC^^'s output returns | 
low after 10 sec when T, resets. If desired, 
you can generate a lock comraand, which 
need ROt be secure, by adding the simple 
draiit in Bigm^S, (PI #2327). 
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